Verbal working memory components can be selectively influenced by transcranial magnetic stimulation in patients with left temporal lobe epilepsy.
The aim of this study was to investigate whether transcranial magnetic stimulation (TMS) can be used for a lateralization of verbal and non-verbal memory functions in candidates for epilepsy surgery by inducing focal, material-specific memory deficits. Twenty patients who underwent presurgical epilepsy evaluation with chronically implanted subdural strip electrodes were submitted to focal TMS over the temporal lobes and the vertex while sequences of items of the Digit Span and the Corsi Block test were presented on a computer screen. TMS was applied synchronously or 200 msec following presentation of each item. The effects of TMS on the memory span and the serial position curve were analysed in comparison to baseline levels. The following results were obtained: the quantitative effects on the verbal (Digit Span) and non-verbal (Corsi Block) memory span were not significant, but there were significant qualitative changes of serial position effects. In the group of six patients with left temporal epilepsy, TMS over the left temporal lobe induced a significant recency effect in the Digit Span test, while TMS over the vertex significantly increased the recency errors. The absolute number of errors remained unchanged. No such effects were observed in the group of nine patients with right temporal lobe epilepsy. These results suggest that in the presence of a left temporal lobe focus TMS can induce qualitative, material specific changes in verbal working memory (phonological loop) which become apparent in the serial position curve. The dissociation of TMS effects for temporal and vertex stimulation imply that TMS can selectively influence specific phonological loop components and that the phonological loop has a functionally and neuroanatomically multimodular structure.